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EXAMINER'S ANSWER 

This is in response to the reply brief filed 10-12-2001 and the remand from the Board of 
Patent Appeals and Interferences. 

(1) Real Party in Interest 

A statement identifying the real party in interest is contained in the brief. 

(2) Related Appeals and Interferences 
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A statement identifying the related appeals and interferences which will directly 
affect or be directly affected by or have a bearing on the decision in the pending appeal 
is contained in the brief. 

(3) Status of Claims 

The statement of the status of the claims contained in the brief is correct. 

(4) Status of Amendments After Final 

The appellant's statement of the status of amendments after final rejection 
contained in the brief is correct. 

(5) Summary of Invention 

The summary of invention contained in the brief is correct. 

(6) Issues 

Appellant's brief presents arguments relating to issue 1 . This issue relates to 
petitionable subject matter under 37 CFR 1.181 and not to appealable subject matter. 
See MPEP § 1002 and § 1201 . 

(7) Grouping of Claims 

Appellant's brief includes a statement that claims do not stand or fall together and 
provides reasons as set forth in 37 CFR 1.192(c)(7) and (c)(8). 

(8) Claims Appealed 

The copy of the appealed claims contained in the Appendix to the brief is correct. 

(9) Prior Art of Record 

5,841,174 Arai 11-1998 

4,727,038 Watabeetal. 02-1988 
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(10) Grounds of Rej ction 

The following ground(s) of rejection are applicable to the appealed claims: 

Claim Rejections - 35 USC §112 
The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claim 10 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to reasonably convey to one 
skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. There is no support in the application for 
source/drain regions each disposed adjacent to and aligned with the silicide layer 
disposed on the sidewalls. In fact, the final structure of Fig. 2D shows otherwise that the 
source/drain regions 80 each formed non-aligned with the silicide layer 60. Applicant 
failed to point out exactly wherein the application as originally filed provides the support 
for the above limitation. 

Furthermore, it is clear that after the formation of the metal silicide layer 60, due 
to the reaction (movement) between silicon atoms of the polysilicon gate 20 near the 
gate sidewalls with metal atoms of the metal layer 50 to form the metal silicide layer 60, 
the boundary between the polysilicon gate 20 and the metal silicide layer (or the gate 
sidewalls) has shifted. In other words, the boundary or the gate sidewalls have moved 
inward to the gate center because a portion of the polysilicon gate near the metal layer 
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1 10 on the gate dielectric at the corners of the patterned gate 104a, but not under 
central regions of the patterned gate, a thickness of the gate dielectric continually 
increasing at the interface of the bottom surface and the sidewalls of the patterned gate 
in a direction from the bottom surface toward and along the sidewalls (see Fig. 3A); and 
source/drain regions 107a in said semiconductor region defining a channel under the 
patterned gate. Arai does not disclose a unitary electrically conductive metallic material 
of titanium silicide covering the sidewalls and the top surface of the patterned gate. It is 
old to form a transistor gate structure comprising a unitary electrically conductive 
metallic material of titanium silicide covering sidewalls and a top surface of a patterned 
gate as shown for example by Watabe et al. (layer 60 of titanium silicide in Figs. 9A-9E). 
Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to incorporate the conventional feature (unitary electrically 
conductive metallic material of titanium silicide) onto the sidewalls and the top surface of 
the patterned gate 104a of Arai in order to derive a portion of hot carriers through the 
gate electrode, and therefore the MOS transistor device whose transconductance is not 
degraded by hot carrier injection is obtained. As a result, the source/drain regions 107a 
is formed adjacent to the titanium silicide layer disposed on the sidewalls. Also, it flows 
naturally from the combination of Arai and Watabe et al. references that the titanium 
silicide layer covering the top and the entire sidewalls of the polysilicon gate 104a would 
extend to the gate dielectric 103 and the dielectric 106, and the dielectric 106 extends 
from the gate dielectric 103 of increased thickness relative to the gate dielectric and 
disposed under the titanium silicide layer. 
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Arai further discloses a lightly doped source/drain extension (n- region) of each 
of said source/drain regions 107a extending under said polysilicon gate 104a. 

It is noted that the present invention uses the conventional "smiling" oxidation 
technique (see page 4, lines 2-1 1 of the application) to widen the oxide thickness at the 
corners of the gate that is not different from the oxidation technique used by Arai to form 
bird's beak on the edge of the gate (see Fig. 3A and col. 6, lines 60-67 and col. 7, lines 
1). Therefore, Arai clearly teaches the same structure using the same oxidation 
process used by Applicant to inherently form the same feature, a lateral growth on the 
gate dielectric at the corners of the gate but not under the central regions of the gate. In 
conclusion, the conventional processing techniques used by Applicant to form a lateral 
growth on the gate dielectric does not change the resulting product and make it 
patentable distinguished over Arai's structure. 

The claim limitation "a lateral growth" in claims 8 and 9 is taken to be a product 
by process limitation. A product by process claim directed to the product per se, no 
matter how actually made, In re Hirao, 190 USPQ 15 at 17 (footnote 3). See In re 
Fessman, 180 USPQ 324, 326 (CCPA 1974); In re Marosi et al., 218 USPQ 289, 292 
(Fed. Cir. 1983); and particularly In re Thorpe, 227 USPQ 964, 966 (Fed. Cir. 1985), all 
of which make it clear that it is the patentability of the final structure of the product 
"gleaned" from the process steps, which must be determined in a " product by process" 
claim, and not the patentability of the process. See also MPEP 21 13. Moreover, an old 
and obvious product produced by a new method is not a patentable product, whether 
claimed in "product by process" claims or not. 
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has been consumed and converted into metal silicide during the annealing (heating) 
process. Therefore, the location of the gate sidewalls immediately after the silicide layer 
formed is unknown and undetermined. Furthermore, the specification also discloses the 
dispersing of the dopants in step 155 which would make it apparent to one having 
ordinary skill in the art that the source/drain regions 80 in the final structure of Fig. 2D 
would be diffused further under the gate and the boundary of the source/drain regions 
80 with the channel region would also be shifted. As a result, after the formation of the 
metal silicide layer 60, because of the movement at two locations, at the gate sidewalls 
and at the source/drain regions in the substrate, source/drain regions 80 in the final 
structure are no longer aligned and are not aligned with the silicide layer. 

Claim Rejections • 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 8-10, 12, 14, 16, 18, 20, 22, 24, 26 and 27 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Arai (USPN 5,841,174) in view of Watabe et al. 
(USPN 4,727,038). 

Arai discloses a transistor gate structure (Figs. 2B, 3A) comprising a gate 
dielectric 103 over a semiconductor region 101; a patterned gate 104a of polysilicon 
over said gate dielectric having sidewalls, a top surface and a bottom surface; a bird's 
beak formed on the corners of the gate dielectric which inherently form a lateral growth 
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(11) Response to Argument 

Regarding issue 1 , Appellant argues whether claims 8 and 9 would be objected 
to as being informal. The objection is not a matter before the Board of Patent Appeals 
and Interferences for decision. Furthermore, the objection to claims 8 and 9 has been 
withdrawn; therefore, it is no longer an issue. 

Regarding issue 2, the rejection of claim 10 under 35 USC 1 12, first paragraph 
for claiming source/drain regions aligned with a silicide layer on the sidewalls of the gate 
as setting forth structure not supported by the disclosure, Appellant argues that the 
rejection is without merit because the source/drain regions 80 are aligned and must be 
aligned with the silicide layer 60. According to Appellant, page 8, lines 9-1 1 of the 
application and Fig. 2C clearly teach the portion of the substrate under the gate and 
sidewalls being masked by the metal layer 50 from receiving the implant that form 
source/drain regions 80. Therefore, the source/drain regions 80 are formed aligned with 
the silicide layer 60 which is merely the metal layer 50 converted to the silicide layer 60. 
Appellant concludes that claim 1 0 and the subject matter are fully set forth in the 
specification. The examiner respectfully disagrees with the argument. First of all, Fig. 
2D of the application clearly shows the source/drain regions 80 are not aligned with the 
silicide layer 60. Secondly, according to Fig. 2C and page 8, lines 9-1 1 of the 
specification, it is true that source/drains 80 are formed aligned with the metal layer 50 
before the formation of the metal silicide layer 60. However, after the formation of the 
metal silicide layer 60, due to the reaction (movement) between silicon atoms of the 
polysilicon gate 20 near the gate sidewalls with metal atoms of the metal layer 50 to 
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form the metal silicide layer 60, the boundary between the polysilicon gate 20 and the 
metal silicide layer (or the gate sidewalls) in Fig. 2D no longer remains at the same 
position as in Fig. 2C. In fact, the boundary or the gate sidewalls have moved inward to 
the gate center because a portion of the polysilicon gate near the metal layer has been 
consumed and converted into metal silicide during the annealing (heating) process. 
Furthermore, the specification also discloses the dispersing of the dopants in step 155 
which would make it apparent to one having ordinary skill in the art that the source/drain 
regions 80 in Fig. 2D would be diffused further under the gate and the boundary of the 
source/drain regions 80 with the channel region would also be shifted. As a result, after 
the formation of the metal silicide layer 60, because of the movement at two locations, 
at the gate sidewalls and at the source/drain regions in the substrate, source/drain 
regions 80 are no longer aligned and are not aligned with the silicide layer. Appellant 
errs when stating that merely the metal layer 50 is converted to the silicide 60. It is 
clear that the metal silicide layer 60 comprises silicon and metal (titanium) and one 
would wonder where the silicon came from if not from the adjacent patterned polysilicon 
gate 20. Therefore, a portion of the patterned polysilicon gate 20 and the metal layer 50 
must be converted to the silicide layer 60. A careful observation of Fig. 2C and Fig. 2D 
clearly shows that the silicide layer 60 indeed encroaches and consumes a portion of 
the patterned gate 20 and the gate sidewalls have moved. The 35 USC 1 12, first 
paragraph rejection is valid and maintained. 
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Regarding issue 3, Appellant argues whether claims 8 and 9 would be rejected 
as being indefinite. The 1 12, second paragraph rejection to claims 8 and 9 has been 
withdrawn; therefore, it is no longer an issue. 

Regarding issue 4, Appellant argues in the reply brief that the position taken by 
the examiner is a new ground of rejection and cannot be considered in the appeal. The 
examiner respectfully disagrees with the remark because the rejection remains the 
same, and the evidence relied upon in support of the rejection remains the same, a 
change in the discussion of, or rationale in support of, the rejection does not necessary 
constitute a new ground of rejection. It is noted that Japanese reference of Tada has 
been removed and not considered in the rejection because Tada and Watabe both 
teaches the same titanium silicide covering sidewalls and a top surface of a patterned 
gate (layer 60 in Figs. 9A-9E of Watabe and layer 5 in Fig. 1 G of Tada). It is redundant 
and unnecessary to use both references, Tada and Watabe when using Watabe 
reference alone in combination with Arai is sufficient for the 103 rejection. It is held that 
reliance upon fewer references in affirming a rejection under 35 USC 103 does not 
constitute a new ground of rejection. Id. at 1303, 190 USPQ at 427. Where the 
examiner simply changes a rationale for supporting a rejection, but relies upon the 
same statutory basis and evidence in support of the rejection, there is no new ground of 
rejection (see MPEP 1208.01). 

Regarding issue 4 with claims 8-9 rejected under 103(a) as being unpatentable 
over Arai in view of Watabe, Appellant argues that there is nothing in the combined 
teachings of the references that would suggest or teach a lateral growth on the gate 
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dielectric (page 6 of the appeal brief). The examiner respectfully disagrees with the 
remark because it is clear as explained in details above that the modified Arai discloses 
using the same conventional processing technique to form a bird's beak on the corners 
of the gate dielectric which inherently form a lateral growth on the corners of the gate 
dielectric (see Fig. 3A of Arai and Fig. 2D of Application, the corners of the gate 
dielectrics are not different from each other). 

On page 8 of the appeal brief regarding claim 12, Appellant argues that claim 12 
requires the silicide layer be titanium silicide and no such arrangement is taught by Arai, 
Watabe et al. or Tada. The examiner respectfully disagrees with the remark. Watabe 
clearly teaches a titanium silicide layer 60 covering the patterned polysilicon gate 3 
wherein the titanium silicide 60 is formed by siliciding the high melting point metal 55 of 
titanium (see col. 7, lines 7-17 and Figs. 9C-9E). 

On page 8 of the appeal brief regarding claims 14 and 16, Appellant argues 
claims 14 and 16 require a lightly doped source/drain extension of each of the 
source/drain regions extending under the polysilicon gate and no such arrangement is 
taught by Arai, Watabe et al. or Tada. The examiner respectfully disagrees with the 
remark. Fig. 3A of Arai clearly discloses a lightly doped source/drain extension (n~) of 
each of the source/drain regions 107a extending under the polysilicon gate 104a. 

On page 8 of the appeal brief regarding claims 18, 20, 22 and 24, Appellant 
argues these claims require a dielectric extending from the gate dielectric of increased 
thickness relative to the gate dielectric and disposed under the silicide layer and no 
such arrangement is taught by Arai, Watabe et al. or Tada. The examiner respectfully 
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disagrees with the remark. The modified Arai's structure would provide the dielectric 
1 06 extending from the gate dielectric 103 and disposed under the silicide layer. It 
flows naturally from the combination of the references. Arai in Fig. 3A clearly shows a 
dielectric 106 extending from the gate dielectric 103 of increased thickness relative to 
the gate dielectric 103. Arai does not teach a silicide layer covering the patterned 
polysilicon gate 104a and the dielectric 106 disposed under the silicide layer. Watabe 
et al. teaches the use of titanium silicide layer covering a patterned gate to prevent the 
degradation of the device caused by hot carrier injection. As a result, the combination 
of Arai and Watabe et al. would provide a unitary titanium silicide layer covering the 
polysilicon gate 104a of Arai wherein the dielectric 106 (see Fig. 3A) would be formed 
under the silicide layer. 

On page 8 of the appeal brief regarding claim 26, Appellant argues this claim 
requires the silicide layer extend to the gate dielectric and no such arrangement is 
taught by Arai, Watabe et al. or Tada. The examiner respectfully disagrees with the 
remark. The modified Arai's structure would provide the silicide layer covering the 
entire sidewalls of the patterned gate 104a extending to the gate dielectric 103. It flows 
naturally from the combine. Arai in Fig. 3A shows the gate dielectric 103 formed under 
the patterned gate 104a. Arai does not teach a silicide layer covering the entire 
sidewalls of the patterned polysilicon gate 104a. Watabe et al. teaches the use of 
titanium silicide layer covering the entire sidewalls of a patterned gate to prevent the 
degradation of the device caused by hot carrier injection. As a result, the combination 
of Arai and Watabe et al. would provide a unitary titanium silicide layer covering the 
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entire sidewalls of the polysilicon gate 104a of Arai wherein the silicide layer would 
extend to the gate dielectric 103. 

On page 9 of the appeal brief regarding claim 27, Appellant argues this claim 
requires the silicide layer extend to the dielectric and no such arrangement is taught by 
Arai, Watabe et al. or Tada. The examiner respectfully disagrees with the remark. The 
modified Arai's structure would provide the silicide layer covering the entire sidewalls of 
the patterned gate 104a. extending to the dielectric 106. It flows naturally from the 
combine. Arai in Fig. 3A shows the dielectric 106 being adjacent the gate dielectric 103 
under the patterned gate 104a. Arai does not teach a silicide layer covering the entire 
sidewalls of the patterned polysilicon gate 104a. Watabe et al. teaches the use of 
titanium silicide layer covering the entire sidewalls of a patterned gate to prevent the 
degradation of the device caused by hot carrier injection. As a result, the combination 
of Arai and Watabe et al. would provide a unitary titanium silicide layer covering the 
entire sidewalls of the polysilicon gate 104a of Arai wherein the silicide layer would 
extend to the dielectric 1 06. 

Regarding to Appellant's argument to 103 rejections of claims 8-10, 12, 14, 16, 
18, 20, 22, 24, 26 and 27, Appellant states what the claims require by repeating, almost 
verbatim, the claim in the argument and then states the conclusion that prior arts do not 
teach or suggest these limitations. Rule 37 CFR 1 .1 1 1(b) requires that Applicant must 
"distinctly and specifically point out errors" in the examiner's action. Also, arguments or 
conclusions of attorney cannot take the place of evidence. In re Cole, 51 CCPA 91 9, 
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326 F.2d 769, 140 USPQ 230 (1964); In re Schulze, 52 CCPA 1422, 346 F.2d 600, 145 
USPQ 716 (1965); Meitzner v. Mindick, 549 F.2d 775, 193 USPQ 17 (CCPA 1977). 

In conclusion, it is respectfully submitted that a prima facie case of obviousness 
has been established and that Appellant has failed to rebut. 
For the above reasons, it is believed that the rejections should be sustained. 



Respectfully submitted, 
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